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Abstract

The recognition of the Lupiuus monfanus complex by morpliological traits is discussed.

Ecological modification of traits is discussed and the island nature of distribution from uioim-

tain peak to mountain peak produces semi-isolated gene pools. Long range dispersal and uitro-

gression from other lupines has occurred at the northern end of the distribution in San Luis

Potosi, Mexico, de\eloping L. caciitnhius. A similar situation occurred in Costa Rica, with

L. vuicnoi the product of introgression from, as yet, an unknown taxon. In Guatemala \ar.

austrovolcanicus represents local introgression from L. kellennunianus, into L. montamis. Both

of the Peru\ian (L. pracstdhilis and L. procuhustrinus) taxa are, likewise the result of long

range dispersal and introgression. The geographic range of each of the taxa of the complex

is plotted and the interrelationship is discussed. The alkaloids have been plotted from random

samples of each of the taxa and the data supports the taxonomic treatment and interpretation

of their interrelationship.

The lupines of Mexico liave never been studied monogruphically. Previous

studies have been t'loristic for states or regions or miscellaneous descriptions, as

contrilnitions to the flora of Mexico. To avoid further nonienclatural complica-

tions, the earhest named taxa should be identified first. In this sense, the first

taxon named for Mexico was Lupmiis mexicanus Cerv. ex. Lag. (1816), which

has been identified (Dinm, 1972). Lupinus monttmus H.B.K. (1823) was tlie

second epithet published for Mexico, concurrently with L. elegans H.B.K.

(Humboldt et ah, 1823: 478). Both of the types of these taxa are available at

Paris, France, with microfiche illustrations now widely distributed. The topo-

type material was studied and dissections of 50 collections, representing the

geographic range of L. nwntanm were made, and the mean measurements were

used to prepare the illustrations of L. montanus and allies presented in this

paper. The illustration of L. montanus was sent to Paris and the curator of the

herbarium kindly varified that the illustration accurately represents the species

by matching it with the type specimen. Since L. elegans H.B.K. is the first

epithet in a different complex of lupines, it will be treated, as soon as the rest

of the complex is understood. With this approach it is believed, after ten years

of study of the Mexican lupines and dissection of over 100 types for Mexico, that

the taxonomic treatment of the L. montanus complex for Mexico and Central

America can be presented. C. P. Smith (1948: 608) reported two South Aineri-

1 The authors wish to express appreciation to the multiple curators of herbaria who loaned

material for the study, as cited in the distributions b) the code letters from Index Ucrhanorum

(Holmgren & Keuken, 1974). Special appreciation is expressed to the curators at Paris for

comparing the illustration prepared for L. numtanus witli the type specimen. Two additional

herbaria are cited which were not in the code. GUN = University of Northern Colorado,

Greeley, Colorado, U.S.A., and WUP= Wiscxmsin University-Platteville, Platteville, Wiscon-

sin, U.S.A.
= Division of Biological Sciences, University of Missouri-Columbia, Columbia, Missouri

" ]>partment of Biology, University of Northern Colorado, Greeley, Colorado 80G3L

Ann. Missouiu Bot. Gauo. 64: 340-365. 1977.
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can species to belong to what lie interpreted as the ''Lupinus montanus com-

plex." Only one of these was available for study. It is a member of tlie complex

and is very distinctive in multiple characteristics. Both are only treated in

the key.

Morphological Rlcogxition

Lupinus montanus, per se, can be readily identified by the large sheathing

stipules, the largest per specimen being 3-33 cm long. The infraspecific taxa

show various modifications of the shape, size, texture, and vestiture of the stip-

ules. (The allies are so different that they cannot be recognized by the stipules.)

The stems, 0.5-2.3 m tall (to 4 m shrubs in Peru), are clustered from a w^oody

caudex, and in age become short woody trunks, to 5 cm diameter. The current

year's growth is normally hollow and fistulose or subfistulose, varying from 5-

30 mmin diameter. (Allies and products of introgression have w^oody, solid

stems, as small as 3 mmin diameter, and are only 3-7 dm tall.) The leaves

show no general relationship other than a tendency to have many (9-17) leaf-

lets, palmately compound, linear-elliptic to oblanceolate and generally glabrous

above, but the last trait is modified by increasing hairiness above, with higher

elevations and by introgression from the allies. The flower structure shows the

greatest degree of uniformity, with only very subtle changes in size, shape and

vestiture of the calyx, and size and position of the bracteoles. Keels are gen-

erally glabrous but both infraspecific taxa and the allies may have ciliate keels.

The base of the deep sulcus of the banner appears to have a nectary, which is

uncommon in Lupinus. The number of ovules varies from taxon to taxon, with

L. montanus and the infraspecific taxa varying from 7-13 per pod (the allies

less). The seeds of L. montanus and the infraspecific taxa are very similar in

shape to those of L. pohjphyllus, a species distributed from southern California

to British Columbia, with which it has been confused. The seeds are generally

4.5 mmlong and 3 mmwide, with a deep funicular pit at the side of one end.

While the large stipules represent tlie most distinctive trait of the L. mon-

tanus complex, they are very small in some of the allies and reduced in taxa

considered to be products of introgression. The large flowers with the banners

reflexing near the midpoint are perhaps tlie most consistent character of the

complex. They may indicate the utilization of specific pollinators.

Habitat axu Ecolocical Moduications

The taxa of the complex are associated with the upper forest openings extend-

ing upward to timberline. Thus the population on each mountain represents a

breeding population with a chance for some genetic drift or fixation. This is

reflected by variations in the hair type from mountain to mountain. However,

to view the population on each mountain as having achieved some taxonomic

status would be an exaggeration. It appears probable that migratory birds con-

tribute to the separated populations of each mountain peak intermittently. There

is also an altitudinal modificatioti of the density of pubescence of both the stems

and leaflets. On Popocatepetl the smalU^st specimens were at the lowest altitude
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and the area above tiinberline. Tlie largest specimens were witliin the upper

margins of timber. Tlie densest pubescenee was at the highest elevation and the

sparsest pubescence was at the lower elevation, with the leaflets glabrous above

at the lower elevations. On Nevada de Toluca, the type locality, the situation

was similar, Sharma (1967, in an unpublished part of his thesis) demonstrated

experimentally that hair frequency increased with aridity and heat. The vege-

3-2

while those within L. montanus vary from 0.5-2.5 m tall.

Evolution and Geochaphical Relationships (Fig. 1)

Lupinws muelleri and L. keUermanianus, treated here as allies, can be uti-

lized to illustrate both the islandlike mountain isolation and long range disjunc-

tion of taxa with morphological similarities. The two are very closely related,

but L, kellertminianus is known only from two volcanic peaks in Guatemala,

while L. mucIIeri is known only from the opposite end of the distributional

range of the complex on Cerro Potosi, Nuevo Leon, Mexico. Vegetatively they

are very different from the rest of the L. montanus complex, having woody

stems, low (3-5 dm) stature, only 2-2.5 cm long petioles, only 2-2.5 cm long

leaflets with strigose-sericeous pubescence on both sides, and only 8-20 mm
long stipules. The flowers, however, are very similar to L. montanus except

that both are pubescent on the back of the banner. The A^egetative traits, except

pubescence, resemble L. ar<ienteus of the Rocky Mountains of the United States

but the closest geographic approach of this species is in northern New Mexico,

while L. muelleri occurs in southern Nuevo Leon and disjunctly in Guatemala,

where L. hellermanianus also occurs. The pubescence of the leaflets and the

banner resembles that of the L. sericeus complex, but the closest approach of

this complex is in northern Arizona, north of the Grand Canyon. If the source

of the characteristics is from the above two complexes of the United States, then

long range dispersal seems the only plausible explanation, via migratory seed-

eating birds. Lupinus muelleri is on a mountain ridge surrounded by Chihua-

huan desert, but inhabits the lower pine zone. Lupinus kellermanianus was

collected high on Volcan Agua near timberline, hence both are in somewhat

xeric situations where abundant pubescence is adaptive.

Introgressive Hyhridization

Lupinus cacuminus is vegetatively intermediate between L, muelleri, with

which it has geographic proximity, and L. montanus, from which it is geograph-

ically completely isolated. Lupinus cacuminus has intermediate stipules, leaf-

lets, and petioles, the fistulose stems of L, montanus, but the pubescent banner

of L. vwelleri, and extends above timberline, an ecological trait of L. nwntanus.

In some populations of L. cacuminus an intermediate amount of ciliation occurs

on the keel, a trait derived from L. muelleri. Tlie multiple. collections are very

similar and appear to be a stabilized entity, derived from the hybridization of

the L. montanus genome with the L. muelleri genome. The alkaloid spectrum

of L. cacuminus is identical with that of L. montanus as shown below.
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Fk;ure 1. Distribution of the taxa of the Lupimis montamis complex and their allies

in Mexico and Central America.

Lupinus montanus subsp. montanus var. auslrovolcanicus may l)c the i^rod-

uct of introgression between ancestral L. montamis and L. kellernuinianus. In

this case L, keUermaniamis could liave provided the woody stem, reduced stat-

ure, and intermediate vegetative traits. Both L. keUernuinianus and L. mon-
tanus var. auslrovolcanicus are limited to one or two mountain peaks and liave

only been collected a few times. It is thus questionable whether the process of

introgression has progressed long enough to have established a stabilized taxon

of intermediate appearance.

Another possible example of a long range introduction of some portion of

the L. montanus genome into a lupine population is provided by L. valerioi on
Cerro Vueltas in Costa Rica. There is a long distance between this population

and the nearest known material of L. montanus in Guatemala. In this case the

stipules are intermediate in size, somewhat similar to those of L. cacumirms.

The bracts, however, are quite large and broad, typical of L. montanus. The
stems are very slender, similar to those of L. keUernuinianus, but the petioles

are long, 6-12 cm, and have spreading pilose hairs to 4 mmlong. These traits

all suggest a uu'xing of genetic traits of L. montanus with some, as yet undeter-

mined taxon of Lupinus. None presently known from Costa Rica provides

these characteristics.

A fourth example of long range introduction of genetic material from the
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L. montatms genome is provided by L. proculaustrinus C. P. Smith of Peru. In

this case the plants have retained many of the traits of L. montanus, inchiding

tlic large sheathing stipules and large broad bracts. Tlie species has multiple

unique traits, however, which are not present in L. montanus. A conspicuous

one is the glabrous, glaucous surface and also a shrubby stature, reported on

some specimens to be up to 4 meters in height. The other Peruvian species,

L. praestahilis C. P. Smith has not been available for study.

Alkaloid Ciiemlstry

The material utilized was dried leaflets in all cases, since we have observed

some cases where the alkaloids stored in the seeds were different from those

present in the leaves. Seed material is not always present. Four to five leaflets

were fragmented in a new coin envelope for each sample and transferred to a

test tube. In species with large leaflets tjuly one is necessary. Enough 30%

KOHwas added to wet the leaf fragments. Enough chloroform was added to

cover the fragments. The rack with the test tubes was then stored in a refrig-

erator for one day (24 h). A micropipette was utilized to spot 50 fA of the

clear chloroform solution from the bottom of the test tube, for each sample,

onto a thin-layer chromatographic plate (TLC). If no clear bottom layer was

present, a few drops of chloroform was added to the test tube. The soKent

utilized to separate the alkaloids was 95 parts chloroform, 4 parts anhydrous

methyl alcohol, and 1 part ammonium hydroxide, by capillary flow, against

gravity, in a Brinkman tank. The flow was stopped at 15 cm and the plate

dried and developed first with Dragcndorf's reagent. All visible spots were

marked with a pencil. The plate was then sprayed with iodaplatinate to bring

out any trace substances not observed with the first stain. The Rt values plotted

in Table 1 have been correlated with standards supplied by Cho & Martin

(1971) for sparteine, lupanine, hydroxylupanine and cytisene, on each plate that

was prepared.

While the number of samples plotted is not large, it is quite clear that while

some variation occms in the trace alkaloids, the presence of the principal alka-

loids is fairly consistent. Within L. montanus both varieties retain the same

principal alkaloids, while the two subspecies show distinct alterations in the

principal alkaloids. The suggestion that L. keJler mania nus, L. valerioi, and L.

cacumhuis are allied is supported by the fact that the samples analyzed show

the same principal alkaloids as those in L. montanus proper.

Lupinus mudleri has a distinctly different spectrum of alkaloids from L.

cacuminus suggesting that the two taxa are maintaining their isolation at the

present time, even though they are in close proximity and are separated only

altitudinally by a few hundred feet.

The lone specimen available from Volcan Colima, probably in Jalisco, sug-

gests that this population may be sufficiently isolated to require recognition.

However, a single sample is not sufficient to permit an analysis of the situation,

particularly since it appears to be morphologically very little different from the

main population of L. montatms, even though it is geographically isolated.
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Taxonomy

Key to Lupititis numtanus and allies

a. Banner sparsely strigoso dorsally, near the distal half, along the eiest; stipules 4.5

cm long or less (sec also var. atistralovolcauiats) ; leaflets linear to linear-lanceolate,

2.5-5 cm long, strigose to sericeons above.

b. Plants abont 14 dm tall or more, glabrous or minutely pubernlent; bracts per-

sistent; kuown only from Pern _ (not treated) L. pracstabilis

bb. Plants 4-9 dm tall, sericeous to strigose; known from Guatemala or Mexico.

c. Petioles 5-13 cm long; stems hollow, fistulose below; pubescence apprcssed-

sericcous; Nue\o Leon, Mexico .— 2. L. cacuminus

cc. Petioles 2-4.5 cm Icmg; stems solid and ligneous.

d. Keels glabrous; pubescence of leaflets strigose-sericeous; known from

Guatemala - 4. L. kellennaniautts

dd. Keels ciliate; pubescence of leaflets strigose-sericeous; known from

Coahnila and Nuevo Leon __ 3. L. mucUcri

aa. Banner glabrous; largest stipules more than 4.5 cm long or the stems with long

spreading pilose hairs, 3-4 nun long; leaflets mostly glabrous above, sometime stri-

gose above, variable in size up to 15 cm long.

e. Pubescence of the stems with abundant spreading pilose hairs to 4 mmlong;

sliMUS becoun'ng ligneous; petioles fi-12 cm long; largest leaflets 4-7 nun long;

kuown froui Costa Rica - - - —- 5. L. valcrioi

ee. Pubescence of the stems strigose, glabrous, or canescent; petioles variable in size;

stems ligneous or herbaceous; largest leaflets 5-15 cm long; widely distributed.

f. Stems and stipules glabrous to minutely pubernlent; leaflets glabrous above;

keels glabrous or sparsely ciliate above distally; known from Chihuahua,

Durango, or Pern.

g. Stems glabrous and glaucous; flowers 18-20 nun long; shrubs to 3.5 m
tall; known onl> from Peru (not treated) L. ))roculaustrimis

gg. Stems glabrous or glabrate; flowers 15-18 mmlong; herbaceous stems

5-15 dm tall; known from northwestern Mexico.

h. Bracts lance shaped, strigose dorsally; upper lip of the cab'x trun-

cate with an irregiilar notch; known from Chihuahua and north-

ern Durango __ — Id. L. montanufi subsp. ^Jahrior

hh. Bracts lanceolate, the tips attenuate and setaceous hairy, the

lower dorsal area glabrous; upper lip of the calyx triangular;

knowii from southwest Durango and Sinaloa — —
_ _ __ __„ _.. le. L. montanus subsj). montcsii

ff. Stems, stipules, and bracts abundantly pubescent; known from other areas

of Mexico and Guatemala.

i. Stipules hispidulous to canescent within, the larget 10-33 cm loug;

stems fistulose, hispidulous to retrorsely hispidulous, 12-33 mm in

diameter; known only from Ixtlan, Oaxaca, Mexico ____

_ __ lb. L. montanns subsp. montanus var. nchonii

ii. Stipules glabrous within, (u* if pubescent, not with the abfwe combina-

tion of characteristics, generally less than 10 cm long; stems pubcru-

Fk;uue 2. Illustration of the t\'pical structures of Lu})intis niontautt.s subsp. 7nontantis

var. montanus. The floral and vegetative parts are drawn to the mean value of a set of

30 dissections from the geographic range of the taxon. The lettering is the same on all

of the figures: F = lateral view^ of the left side of the flower; B = banner petal flattened,

dorsal view; Br = bract, outside lower portion, inside upper portion; Ca := cal>x, cut at

the left lateral sinus and opened so that the inside is illustrated; K = keel petals, enclosing

staminal tube and pistil, with the mean number of ovules drawn; L =^ average largest leaflet

drawn to Vi the scale used for the floral part, the lower half shows different hair types

observed on the lower surface, the upper half shows hair types observed on the upper sur-

face; S := stem structure of first year growth and hair types, half scale; St := sheathing pair

of stipules, half scale, showing hair types; W= wing petal.
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lent to stri^ose or hispidulous, hollow, 4-12 mmin diameter on tlie

first year's growth, becoming ligneous.

j. Stems to 4 mmin diameter, but hollow on the first yearns growth,

finely apprcssed puberulent; stipules only 2-4.5 em long and

pubeseent within; racemes generally less than 8 cm long; rare,

known froni Volcan Santa Maria, Cnatemala

Ic. L. montanus subsp. Diontantis var. austrovolcanicus

jj. Stems of the first year's growth over 5 mmin diameter, hollow

and flattening on pressing, variously pubescent; largest stipules

4-9 cm long, counnonly glabrous o\er most of the area within;

racemes o\er 15 cm long at maturity; known from Guatemala to

central Mexico la. L. montanus subsp. montanus var. montanus

la. Lupinus montanus H.B.K. subsp. montanus var. montanus, Nov. Gen. Sp.

Pi. 6:477. 1823. type: Mexico, Montosis Novae Hispaniae (Nevada de

Toluca, 9,000-10,000 ft) (P, holotype, not seen; microfiche, MO).—Fig. 2.

L. vaniuains Cham. & Sclilccht., Linnaca 5:590. 1830. tyi'e: Mexico, Monte Orizaba, Sep.,

^chifdc & Dcppe (IIAI., holotype; photos, NY, TEX, UMO).
L. flahcUam Bertol, Fl. Cuat. 30. 1840. type: Gnatemahx, Volcan d'Agua (not seen). Toro-

typk: Harmon 3646 (MO, NY, UC, UMO, US).

Plants perennial, 0.(S-2 m tall, rarely to 2.5 ni; stems hollow above the ground

level, with the current year's growth .5-12 mmin diameter, pubescence varying

with locahty and altitude, finely appressed puberulent, to strigose or sericeous,

more densely at higher altitudes, or hispidulous to retrorsely hispidulous or

cancsccnt; petioles of the primary leaves along the upper stems 6-15 cm long

with the stipules connate nearly lialf the length of the petioles, those of dwarf

lateral branches often reduced in size; stipules enshcathing % or more of the

diameter of the stems, 4-9 cm long, the triangular free tips 4-12 mmlong, both

petioles and stipules pubescent dorsally as the stems, the stipules generally

glabrous or glabrate within, on dwarf branches the stipules of the multiple

leaves imbricated; leaflets of the larger primary leaves 10-15, linear to narrowly

oblanceolate, the largest 5-13 cm long, 5-14 mmwide, generally glabrous above

at lower elevations and puberulent to strigose above at higher elevations, the

tips acute or slightly attenuate; peduncles 10-22 cm long, shorter on late-season

branches; racemes 15-30 cm long at maturity, verticillate to subverticillate;

bracts large-sheathing or covering 3-5 cm of the tip of the elongating raceme,

hiding the buds, the tips attenuate-caudate, pubescence as the stipules for

each population, generally caducous; pedicels 5.5-8.4 mmlong, hispid or with

appressed hairs; calyces sericeous, strigose or canescent on the outside, puberu-

lent within on the distal portion of both lips, the lower lip 8-11 mmlong, gen-

erally entire, the upper lip 5.5-8.4 mmlong, the notch at the tip 1-5 mmdeep,

the lips connate laterally 1.4-1.8 mm, the bracteoles 1.0-3.4 mmlong, attached

below the lips of the lateral sinuses; corollas glabrous, blue to lavender or

purple, occasionally white or pink; banner obovate-rotund, longer than wide,

the tip emarginate, 12.6-14.8 mm long, 11-14.5 mmwide, reflexed near tlic

midpoint, reflexed 5.7-8 mm, appressed 6.7-7.8 mm, reflexed/appressed ratio

0.81-1.06, the angle 130°-146°; wings 13.8-16 mm long, 6-10 mmwide, the

claw 2-3.7 mmlong; keel 4-5 mmwide in the middle, the angle 84°-98° (aver-

age 90.9 ); ovules 7-10; pods 4-5 cm long, 9-10 mmwide when dried, arching
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up and outward, abundantly to sparsely tangled-pilose, the hairs 1-2.5 mm
long; seeds black or brown with dark mottling, 4-4.5 mmlong, 3-3.6 mmwide,

with a deep funicular pit; chromosome number n = 24 (Beaman et al., 1962).

This is one of the wide-ranging species of the volcano zone of Mexico and

Central America. It occupies a zone on most of the high mountains from tim-

berline, or above in sheltered areas, down through the upper pine forest into

the mixed pine-oak forests. The dominant alkaloid produced is sparteine, with

only traces of minor alkaloids. Nowacki's (1963) contention that sparteine is

the primitive alkaloid would suggest that this may be one of the older, more

primitive species of Ltipinus in North America. The trait of main^ leaflets and

the fistulose stems have caused many botanists to mistake this taxon for L.

polyphyllus which ranges from California and Oregon north into British Colum-

bia. The huge sheathing stipules, however, make L. montaniis easily recog-

nizable. While L. polyphyllus is considered as one of the older taxa of the West
Coast, it has the necessary genes to convert or utilize sparteine, changing it into

several other alkaloids. The two northern subspecies of L. montanus have also

modified genomes so that they concentrate other alkaloids. The presence of

what appears to be a distinct nectary at the base of the ventral sulcus of the

banner and the thickened glandlike upper surface of the base of the staminal

tube seem to be unique in Lupimis.

While the original description of L. montanus failed to mention the sheath-

ing stipules, they are clearly recognizable in the microfiche of the type speci-

men, and the material from Mt. Orizaba differs from that of Nevada de Toluca

only in the hair type being hispidulous to canescent, hence the contention that

L. vaginatus is a synonym. The type description of L. flabcllaris clearly men-

tions the sheathing stipules and topotype material is indistinguishable from the

Mexican portion of the taxon, botli morphologically ax^d chromatographically.

Guatemala, dep. chimaltexanco: Chicliaxac, Skufcli J07(US). Cliiclioy Pros, Ilttn-

newell 17145{Gli), San Marcos, 7. R. JoJinston /229(F). Sierra San Elna, Siler 2303{CU).
Volcan Acatenango, Beaman 3258{CH, MSC, TEX, US); StamUcy 61902{F). Volcan de

Afiua, J. R. Johnston 578(F). Volcan Fuc^o, N side, Beaman 4()25{CU, MSC, US), dep.

HUEiiuETENANGO: Cumlirc Papal, Stcycniiark 5()945{F). Between Tocquia and San Juan
Ixcoy, Moncnrc in 1950 (F). Between Tnnima and Quisil, Stcycrmark 48426(F). dep. que-

XAXGO: Canton La Eseranza Forest, 6 kin from San Juan Ostuncalo, Molina et a], 16648

(F, US). Cerro Lieteoreya, Koninck 302(US). 10 uii W of Qnezaltenanj^o, King 3199

(MICH, TEX, US). 11 mi SE of San Marcos, Kinfi 3173(MICH, TEX, US). Sierra Madre
Mts., Williams et al 22780{F, US, WIS), 228()(){F). Volcan Santa Maria, Skuteh S55(F, GH,
US); Steyermark 34168(F). \'olcan Santo Touias, Steyermark 34857(F). dep. sacaie

c^uEz: Volcan Agna, Harmon 359S( UNTO, US, WIS), 3646{CAS, CUN, F, MICH, MO, UC,
UMO, US); Beaman 2942(GU, MSC, TEX, US); KeUennan 4708(IJS); Maxon & Hay 3687
(US); Molina 21029(F); Salas in Jan. 1926(US); Shannon 3679(US); /. D. Smitli 2152
(US); StancUey 65093(F). dep. san maucus: Cerro El Bonito, Plotvman 5044(Gll). Be-

tween San Sebastian and summit, Steyermark 3<5553(F); sunnnit, Steyermark 35530(F). 2 mi
S of San Sebastian, Williams et al 25915 (F, WIS). Volcan Tacand, Beaman 3230 (GH,
MSC, TEX, US); Steyermark 36140(F). Volcan Tajunmlco, Beaman 3140(CR, MSC, TEX,
US); Reeder in Apr. 1952(MICH); Sliannon 56-.S(US); Williams et al 26996(F, GH, US).
DEP. solola: Volcan Atitlan, Beaman 4094

(

GH, MSC); Kellerman 5769

(

US); Steyermark

47 508 (F, US). Volcan Santa Clara, Steyermark 46988(F). Volcan Tolinuin, Steyermark

47535(F), DEP. totonicapan: Cerro Maria Tecum, Williams et al 23145(F). Boundary of

Depts. Hnehuctenango and Quezaltenango, Williaf)is et al 22707 (F, Gil, US, WIS). Los
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WIS). 8 km S of TotonicaDan, Willia

WIS
Mexico, chiai-a.s: Mt. Pasitar, Matuda 70{MICH, NY, US); Mattula S-20y(MICH).

Voltan Tacana, Matuda 2333{GH, MICH, WIS), colima: Cuchilla, Nevada de Colima,

Gold.stuitJi 57(F, GH, MO, US), distiuto federal: Cerro Ajusco, Beaman 2796(CH, MSC,
US); Garcia in May 195t(IPN). Pedregal de San Angel, Barclay & Paxton 53f>(F, TEX).

Pcna de los Charros, Husscll & Souviron J39(US). cuehueiu): Mina, Cerro Teotepec, Iliuton

14266{GU, MICH, US); Rzcdowski 18493{ENCh, MICU). hidalgo: Plain.s of Actopan,

Graham i6'<S(CH). Cerro de las Venturas, N of Paelnica, Galvan in Aug. 1963 (ENCB);
Nui'wz 56(UMO). Kl Cliico, Dunn cl ul. 2029S( UMO, US). Sierra de Pachuca, Rose & Hay

5628{\JS); Prin^lc 953U{F, CH, MO, US, VT). jalisco: Nevada de Colima, Beaman 2366

(MICH, MSC, US); Matuda 3S369( MEX, UMO); McVaugh J0076(MICH, small flowers).

MEXICO: 10 km E of Amecameca, Quijanu 5i (ENCB). 11 mi E of Amemcca, Dodd.s 11

(NHCH); Montgomertj & Root 8ll4a{MSC). Cerro Joeotitlan, Matuda 38490(MEX, UMO).
CrneeroPAgua-Blanea, llinton S244(CH), 83i7(CH, MO, RSA, UMO, US). Crueero-Raiees,

llinton 903/ (F, CH, ENCB, MO, RSA, UMO, US). Estaeea, Matuda 3S503( MEX, UMO).
I.vtaehnatl, Falda, Matuda 26148{NY, US); Beaman 3477 (GH, MSC, US, n = 24); Nelson &

Goldman in Jan. 1894(US); Purpus 32(US), 203(MO); Rudd J029(UMO, US); Rzedowski

J9806(ENCB, UMO). Me.s6n Viejo, Matuda 3cS'395(MEX, UMO. Nevada de Toluca, Balls

4088{\JS); Dunn JS6'37(UMO), 1884()(ENCB, MSC, MO, NY, TENN, UMO, US); Dzicka-

nowski cl al J9J5(MEMO, MO, NY, UC, UMO, WUP), ]932(ASU, CH, MO, MSC, OSC,

SLP, TENN, UMO), ?936(MEMO, MO, RSA, UMO, US, WUP); Gallian & Leake 897

(UMO); Galliotti 3360(P); llunnewell 1314(HGU); Islas 28(MEMO); Mick & Roe 187

(ENCB); Morales-Diaz in Aug. 1962(ENCB); Rose & Painter 79()G{VS); Rzi'dowski 15782

(ENCB); Scheni 90(MICH, MO, US). Pa.so de Cortez, litis et al. i025( MICH, MSC, TEX,
WIS). Pesco Inst, de Nacional, Dunn et al. 2()373(F, GA, K, ENCB, MEMO, MO, NEL,
NY, ORE, RSA, UC, UMO, US, WUP). Rio Frio, Coutreras in July I962(ENCB). Tlamacas,

vie. of Popocatepetl, Fonseca i'.5(ENCB); Galicia in July 1962(ENCB); Garcia 3A( ENCB);
Lundell /235S(MICH, TEX); Madrigal in Dec. 1959(ENCB); Matuda 3<SJ97(MEX, UMO);
Moore 36( GH); Quijano 5J(ENCB). VoUan Popocatepetl, Balls 4227( US); Barkley et al

2353(TEX); Beaman 2fJ22(MSC); Dunn iS566(UMO); JS579( CUN, ENCB, MO, NY,

UMO, US); Galliotti 3368{P); llatheway /793(GH, MO, US); Hucrta iOi(ENCB); Leake

& Gallian 133, iJi(UMO); Lundell i235«(US); Rose & Hay 6()12{\JS); Ross 8(US); Strati)

& Gregory J603(CH, MICH, RSA). micho.\can: Cerro San Andres, 12 km N of Hidalgo,

Beaman /295(GH, MSC, TEX, US). Mt. Tancitaro, llinton i.5,593(US); Leavemcorth &
Iloogstraal H28{F, MO). Zitaeuaro-Caci.iue Peak, Ilinkson iJ932(US). oaxaca: Atepec,

Llano de las Flores, MacDougal 37«.S(NY). Cerro de San Felipe, Camp 2869{K\). Cerro

Zemoaltepetl, Uallherg 790(ENCB, UlCll, US). Cumbre de Sierra de Juarez, Matuda

38415{\\E\, UMO). Gueletago, Vilas 3i( WIS). 27 mi N of Ixtlan, Sierra Juarez, Roc &

Roc I9Ji(ENCB, MICH, WIS). Macuiltiangui.s, MacDougal in 1960(US). Mt. Zemoaltcpec,

summit, E. Nelson 6J9(US). Reye.s, E. Nelson i736(NHCH, US). Sierra de Ixtlan, Gentry

et al. 20272( UMO). Sierra Madre del Sur, 60 mi NE of Oaxaca, Webster i7543(MO). Siena

de San Felipe, Camp 2S69(NY); E. Nehon ii35(US); Pringle 4779(F, CH, ISC, MICH,
M.SC, ND-G, P, US, VT); C. L. Smith 333 (MO), puebla: Iztaccihuatl, Beaman 2007 (GH,
MSC, US); litis et al J025(TEX); Weber 372( ENCB). Pass between Mexico City and

Puebla, Mexia 26J7( MICH), 2647A(CAS). Alberque Piedra Grande, Beaman 3G4(){Cn,

MSC, Tl'.X. Ciudad Serdan, Beaman 2498{GU, MSC). Pico de Orizaba, GclUotti 3343iP);
Greenman 28{¥); Liebman 4892(V\ GH), 4893(F); Pringle 9,528(F, GH, MO, US, VT);
Schiede 666( HAL; photos, GH, TEX, UMO, US); Seaton 5i0( GH). Popocatepetl, Barkley

17Mo87{F); Barkley et al 2353; Beaman 1747, 2i09(GH, MSC); Dwm i8558(UMO),
JS56^(CUN, ENCB, MO, NY, UMO, US); Miranda & Barkley i7MoS7( TEX, MSC). tla.x-

cala: Mt. Malinche, Balls 4890{VS). vehacruz: Cerro de Perotc, Balls 46()4iVS). Cueva

Figure 3. Structures of Lupinus montanus subsp. montanus var. nclsonii drawn to

mean \alues, for those traits which differ from \ar. montaims. The calyx, bract and stem

are drawn to the scale shown, while the stipule and leaflet are half scale. The lettering is

Br —bract; Ca := calyx, inside \ iew; L — leaflet; S z^ stem; St ^ stipules. ( See h'gend

for Fig. 2 for full explanation.)
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do MiKMto, Bcaman 1783{MSC, US). Pico de Orizaba, Bcaman 229i(MSC); E. Nelson 266

(US); Rose & Hay 5727(US); /. G. Sm(7/i 3,9i(MO). Unknown locality, £. Nelson 3S(US).

lb. Lupinus montanus siibsp. montanus var. nelsonii (Rose) C. P. Smith,

Sp. Liip. 79. 1938.— Fig. 3.

L. uehonii Hose, Contr. U.S. Natl. Herb. 8:308. 1905. type: Mexico, Oaxaca, near Cerro de

San Felipe, E. W. Nelson lli5{\JS, holotypc, photo, UMO).

Differs from L. montanus in the large fistulosc stems, up to 3 cm or more

in diameter, the fistulose nature extending throughout the above ground por-

tion to the top of the raceme; plants to 2.5 m tall; stems densely hispidulous to

retrorsely hispidulous; petioles to 50 cm long; leaflets 15, to 15 cm long and

3 cm wide, pilose to canescent below and glabrous above; stipules 10-33 cm

l(mg, connate to the petioles for all but 1-2 cm at the tip, the free tips slender

attenuate-caudate, both stipules and bracts hispidulous-canescent within as well

as densely so without; bracts numerous, plumed, the tips elongate-caudate, 3-

4.5 cm long, pilose-cancscent, as also the under side of the leaflets, the bracts

hiding 5-8 cm of the buds at the tips of the racemes, often subpersistent; flow-

ers the same as the species; pods and seeds the same as the species except the

pods densely hispidulous.

The taxon appears to be a gigas form and may represent an ecological mod-

ification since there are many typical specimens of L. montanus in the region.

Tliere are distinctive traits, however, which appear to have a genetic basis, and

tlu 1964. It is also

chromatographically similar in its alkaloids to other samples of L. montanus.

Mexico, oaxaca: Ixtlan, Atepee, Llanos de las Flores, MacDoufial 37Ss( NY). Oaxaca-

Tuxtepec Ilwy., Llanos de las Flores, MaeDoufid in 1960 (US, 4 sheets). Cerro de San

Felipe, E. Nelson 1145{\JS); rringle 5S3.9(C1I, VT). Cerro Zemoaltcpctl, Schultes S02{C.U);

Uallher^ 7,90 (MICH, in part). Lxtlan de Juarez, Sierra Ixtlan, Gentnj 20272( UMO, US).

13 mi N of Ixtlan, Anderson 48 42 {WICW)

.

montanus subsp. montanus
MSp. Lup. 90. 1938. type: Guatemala, Volcan Santa

E. Nehon 3709 (US-250873, holotype; F, GH, isotypes).— Fig. 8.

Plants perennial, over 3 dm tall; stems hollow, ligneous, 4 mmin diameter,

finely appressed puberulent; petioles 6-10 cm long; larger stipules 3-4.5 cm

long, wide, membranous, sparsely pilose to canescent inside and outside, the

free tips 7-11 mmlong; leaflets 10-11, linear, acute, mucronate, the longest

5.5-6.5 cm long, 6-S mmwide, sparsely strigose above, thinly kinky canescent

beneath; peduncles 2-8 cm long; racemes ca. 8 cm long, verticillate, the lower

whorls to 2 cm distant; bracts ca. 16 mmlong below; pedicels 5-6 mmlong,

slender sericeous-puberulent; calyces canescent without, finely sericeous within

near the tips of the lips, the lower lip slender, arcuate, 8-9 mmlong, entire, the

upper lip ovate, bidentate, 7 mmlong, the lips connate laterally 2 mm, the

bracteoles 1.5-2 mmlong, attached near the lip of the lateral sinuses; banner

suborbicular, glabrous or occasionally sparsely hairy on the distal portion of

the dorsal crest, 11.5-12 mmlong, 11-11.5 nun wide, widest above the midpoint,

rnfh'Mvl fi7 mill nnnrrss(>d 7 mm: wiutTs 12.8-13 mmlonti. 7 mmwide; keel
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with minute papillae above the claws, 3.5 mmwide in the middle, the angle
95°-100° at anthesis; ovules 6-7; pods 3-4.5 cm long, 9 mmwide, pilose with
hairs 1-2 mmlong.

The specimens seen appear to represent hybridization and introgression from
L. kellerrnannii. The slender woody stems, short stature of the plants, narrow
smaller leaflets, intermediate petioles, and the presence of pubescence dorsally

on the banners of about half of the specimens all suggest introgression. The
flower size and stipules are distinctly like those of L. montamis.

Guatemala, dep. quezaltenaxgo: Volcan Santa Maria, Beainan 4124{ENCB, MSC,
TEX, US); E. Nelson 3709(F, GH, US); Stetjermark 34205{F). Above Palojunoj, StancUcij

67703, 67707, 67738{F), 67683{F, intermediate to var. monianus).

Id. Lupinus montanus subsp. glabrior (Wats.) Dunn & Harmon, comb. nov.—Fig. 4.

L. montanus var. pjahrior Wats., Proc. Anicr. Acad. Arts 23:270. 1888. type: Mexico, Chi-
huahua, summit of Sierra Madre, Prinpjc i206(GH, liolotype; F, G, K, ND-G, P, RSA,
US, VT, isotypes; photo, UMO).

L. gJahrior (Wats.) Rose, Contr. U.S. Natl. Herb. 8:308. 1905.

Plants perennial, to 1 m tall; stems glabrous to glabrate, ligneous ridged, at

least on drying, fistulose, 6-8 mmin diameter; petioles 12-20 cm long, the free

portion finely strigose; stipules membranous, sheathing and often imbricate on
dwarfed branches, 4.5-6 cm long, the free tips only 3-6 mmlong; leaflets 14-

15, the large.st 9-11 cm long, 12-13 mmwide with acute-mucronate tips, gla-

brous above, sparsely and finely puberulent below; peduncles to 17 cm long;

racemes 20-30 cm long at maturity, verticillate, the lower whorls, 2.5-3 cm
distant, the rachis finely but densely puljerulent; bracts broadly lanceolate,

membranous, gradated, the lower to 2 cm long, the upper reduced, minutely

puberulent without, glabrous within; pedicels 6-8 mmlong; calyces with broad

boat-shaped lips, finely puberulent without, glabrous within, the lower lip 7-8

mmlong, entire, the upper lip 5-7 mmlong, the apex blunt with an irregular

notch 0.5-0.8 mmdeep, the lips connate 1.4 mm, the bracteoles straplike, 2-3

mmlong, glabrous, except for a few setaceous hairs near the tips; corollas gla-

brous except for a few papillae above near the claws of the keel or occasionally

the keel ciliate above toward the acumen; banner orbicular, 13-14 mmlon<i,

13-15 mmwide, reflexed 7 mm, appressed 6.5-6.8 mm, the sulcus 2.4 mmdeep
midway betweeu the umbo and the base, the banner angle 133''-150''; wings

15-17 mmlong, 8-10 mmwide; keel 4-5.3 mmwide in the middle, the angle
80^-85^^, occasionally papillae near the claws or occasionally ciliate above near

the acumen; ovules 7-9; pods 8-8.5 mmwide, 3.5-4,5 cm long, thinly strigose;

seeds nearly black with mottling, 4.5 mmlong, 3 mmwide, a pit at the funic-

ular attachment.

The subspecies glabrior is known only from northern Durango and Chihua-

hua, from the summit of the Sierra Madre Occidental, in rather inaccessible

areas. The area is north of that of subsp. montesH and subsp. montanus, as well

as the fact that there arc distinctive morphological traits in addition to distinct
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chromatographic differences. The best distinguishing traits are the short, blunt
upper hp of the calyx and the lanceolate bracts. While other traits are distinct,

they are not as easily recognized. Since the geography, ecology, morphology,
and chromatography suggest a distinct gene pool, subspecific rank is suggested.

The large stipules and the floral morphology clearly indicate the affinity to

L. montanus.

Mexico, chihuahua: Vic. of Chucliuichupa, summit of Sierra Madre, PringJe i206'(GH,
F, G, K, ND-G, P, RSA, US), J579(P). Cerro Mohinora, 10 mi S of Guadelupc v Calvo,
Straw & Foreman i943(ENCB, MICH), duranco: Sierra Madre, 30 mi N of Guanacevi,
E. Nelson 4785 (VS).

le. Lupinus montanus subsp. montesii (C. P. Smith) Dunn & Harmon, comb
nov.

L. montesii C. P. Smith, Sp. Liip. 41. 1938. type: Mexico, Sinaloa, Cerro de San Rafael,
San Ignacio, Monies & Salazar 112{\]S, holotype).

—

Fig. 5.

Plants perennial, from a woody caudex, 4-7 dm tall; stems hollow, glabrous

below, sparsely strigose on the peduncle, rachis of raceme, and petioles, ligne-

ous ridged, at least on drying, 6-8 mmin diameter; longest petioles 10-19 cm
long, strigose on the portion not fused to the stipules; stipules sheathing and
encircling % of the stem, 4-10 cm long, the free, caudate tips 1-2 cm long,

glabrous except for a few scattered setae near the tips; leaflets 9-14, linear-

elliptic to narrowly elliptic, glabrous above, sparsely strigose below, the largest

6.5-9 cm long, 6-12 mmwide, acute-mucronate at the tips; peduncles hollow,

7-14 cm long, sparsely strigose; racemes verticillate to subverticillate, 20-35

cm long, rarely only 7 cm long in depauperate specimens, the rachis more
densely strigose; bracts membranous, the long caudate tips with scattered seta-

ceous hairs, caducous, 1.0-3.5 cm long, broad and completely covering the

flower buds at the tip of the raceme, pedicels filamentous, 5-8.8 mm long,

densely strigose; calyces appressed puberulent outside, glabrous within, the

I, generally entire, occasionally with a notch 0.1 mm8-12

6-9

base gibbous above, the lips connate 1.2-2 mm, a glabrous spatulate bracteole

1-4 mmlong attached near the lip of the lateral sinuses; corollas blue and white,

glabrous but the keel sometimes ciliate; banner 11.6-15.9 mmlong, 12.5-17.4

mmwide, reflexed 6.4-7.7 mm, appressed 5.5-7.4 mm, reflexed/appressed ratio

(average 1.17), banner angle 130^-149° (average 141); wings 13-18.4 mm
long, 8.4-10.4 mmwide, the claw on the average 3.2 mmlong; keel 3.8-5.2 mm
wide in the middle, the angle 89°-98'' (average 91°), ciliate above near the

acumen in half of the specimens, the others glabrous; ovules 10-13; only imma-
ture legumes seen, these strigose.

Figure 4. Structures of Lupinus vwntatius subsp. glahrior drawn to mean values, for
the differences from subsp. montanus. All parts are drawn to the scale shown except the
stipules and the leaflet which are drawn to half scale. The lettering is: B = banner, dorsal

view; Br = bract; Ca = calyx, inside \iew; F — flower, left side view; K = keel; L —
leaflet; S =: stem; St = stipule; W= wing, (See legend for Fig. 2 for full explanation.)
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The subspecies is known only from soutliwestern Durango, Mexico, in the
general area of El Salto, and from Cerro de San Rafael, Sinaloa. Most of the
collections have been west of El Salto but some have been cited as 45 miles to

the south. The elevations have been near 7,000 ft, which is well below the
normal altitude for L. montanus. The distribution is also geographically dis-

tinct from that of the species. Since the ecology, geography, morphology, and
the composition of the alkaloids, are distinctive, it is suggested that there is a

sufficiently distinct gene pool to recognize the taxon at the subspecific level.

It is also distinct from subspecies glabrior in geography, morphology, and in

chromatography. The large sheathing stipules and the floral morphology leave

no doubt as to its affinity with L. monUmus.

Mexico. duran(;o: Cerro Auehiieto, S of Hiiachichelcs, Maysvillcs 725S( MICH). Be-
tween Durango and Mazatlan, Pennington 242, 243{TEX). El Salto, Guzman in Sep. 1961
(ENCB). 20 km S of El Salto, Gordon 41 (MICH, X L. madrensis). 19 mi SWof El Salto
Waterfall J5490(OKLA). 33 mi SWof El Salto, Waterfall 1271 4{OKl.A, UMO). 3 mi W
of La Ciudad, LeDoux et al. 2024(C, CAS, G, ENCB, K, MEX, MO, NY, U, UC, UMO, US).
6 mi Wof La Ciudad, Fltjr 274(TEX). 13 mi E of La Ciudad, LeDoux et al. J996(ENCB,
MEX, MO, NY, UMO, US). 8.4 mi Wof La Ciudad, Retcal & Aticood 3507(MARY, UMO);
Breedlove JS(S77(CAS, UMO). 14.3 mi NE of La Ciudad, Pinkava et al. 9495{ASU, UMO).
54 mi N of Estacion Coyotes, Breedlove 18789{CAS, ENCB, UMO). Metatcs, N of Cueva,
Penned 18408{Gll, US). Road to Pueblo Nuevo, Maijsvillea 7760(MICH, X L. madrensis).Wof Pueblo Nuevo, Maijsvilles 8071{M1CII, TEX), sixauja: Cerro de San Rafael, San
Ignacio, Monies & Salazar 112{\JS).

2. Lupinus cacuminus Standley, Publ. Field Mus. Nat. Hist., Bot. Ser. 22: 79.

1940. type: Mexico, Nuevo Leon, peak of Cerro Potosi, Municipio de Gale-

ana, Mueller 2269 (F, holotype; GH, MO, isotypes) [Mueller 1257 (F)
labeled type in Standley's handwriting]. —Fic. 6.

Plants perennial, caespitose, 3.5-6 dm tall; stems from a caudex, fistulose,

the internodes between fully developed leaves only 1-3.5 cm long, pubescence
all appressed-sericeous but of multiple hair types and lengths, the upper 2 or

3 nodes with branches initiated by anthesis of the primaiy racemes; largest peti-

oles 5.5-13 cm long, reduced progressively upward, persistent long after the

leaflets drop; stipules gradated from 4.5 cm long below to 1.5 cm above, imbri-

cated below, connate 3 cm below to only 7-8 mmabove, the free tips subulate-

caudate; leaflets 10-14, linear-elliptic, appressed silky villous on both sides,

sparsely above and the central area often glabrous, the largest 3-4 cm long,

3^ mmwide (to 6 mmwide in a population on Pefia Nevada), the tips acute
and mucronate; peduncles 4-5 cm long, exceeded by the foliage; racemes 10-13

cm long but numerous bracts in a terminal tuft suggest that they may get much
longer, the flowers tightly and spirally arranged; bracts lance-subulate, tardily

deciduous or semipersistent; pedicels 6.5-12 mmlong, hi.spidulous; calyces silky

FiGUHE 5. Structure.s of Lupinus monianus subsp. montcsii drawn to mean \alues, for
the differences from subsp. montanus. All parts are drawn to the scale shown except those
for the stipules and leaflet, which are drawn at half scale. The lettering is: B = banner,
dorsal view; Br = bract; Ca = calyx, inside view; F = flower, left side view; K = keel;
L = leaflet; S = stem; St = stipule; W= wing. (See legend for Fig. 2 for full explanation.)
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white-villous with appressecl hairs, tlic lower hp oblong-hmceolate, 8-10.2 mm
long, tridentate or entire, the teetli 0.2-0.4 mmdeep, the upper hp 7.7-10.4 mm
long, bifid, the notch 1-4 mmdeep, the lip oblong, 3..5-4 mmwide, flattened,

the lips connate 1.4-2 mm, the bracteoles lanceolate, 1.5-6 mmlong, attached

at the lip of the lateral sinuses; banner sparsely pubescent dorsally on the distal

portion, the tip emarginate, 14-17.5 mmlong, 13-17,6 mmwide, reflexed 7-10

mm, appressed 6-8.5 mm, the angle 140''-155'', the sulcus 1.5-1.8 mmdeep
midway; wings 15-17.4 mmlong, 7-9.5 mmwide, the claw 2.5-3 mmlong;

keel 4-5 mmwide in the middle, glabrous or ciliate above near the acumen,

the angle 80°-90'' at anthcsis; ovules 5-7; pods 4-5 cm long, 9-11 mmwide,

densely lanate with hairs 2 mmlong.

While collectors have reported the plants as abundant in the upper pine

woods and above timber line on Cerro Potosi, they have only been collected

on three mountain peaks: Los Alpes, Cerro Potosi, and Peiia Nevada. Flower-

June through J The taxon appear

intermediate between L. montanus and L. mucUeri in several characteristics

but has essentially the same spectrum of alkaloids as L. montanus. The speci-

mens from Pena Nevada have sparse ciliatiou near the acumen of the keel.

Mexico, coaiiutla: Los Alpes, ^0 mi E of Saltillo, Gentry et ah 2005.9(UMO, US).
xuEvo LEON: Cerro Potosi, Municipio de Galeana, Mueller 2269(F, GH, MICH, MO). Biol.

Exp., U. of 111., Schneider 95S(F, CII, MICH, MO). Cerro Potosi, top of nit., Beaman 2654
(CH, MSC, US); Gilbert 26, 29(TEX); Iliuton 17038iMlCR). Cerro Potosi, near micro-
wave tower, Dunn et ah 20203iF, K, MO, NY, RSA, UC, UMO, US); Dziekanowski et al.

1761 (GU, ENCB, K, MEMO, MEX, MICH, MO, MSC, UMO, WUP); MacGregor et al
3J4(KANU, UMO). 20 mi E of Galeana, Mueller J257(F, GH, MICH, TEX). Pefia Nevada,
26 mi NE of Dr. Arroyo, top of Picachio Onofre, Beaman 2690(01, MSC, US), tamaulipas:
Pena Nevada, E and S slopes, Stanford et al 2597 (DAO, U, US). Summit of Pena Nevada,
G. Gillett J237(MSC).

3. Lupinus muelleri Standley, Publ. Field Mns. Nat. Hist., Bot. Ser. 22: 80.

1940, type: Mexico, Nnevo Leon, Las Canoas, on Cerro Potosi, Mnnicipio

de Galeana, Mueller 2205 (F, holotype; CAS, GH, MICPI, MO, TEX, iso-

types).

—

Fig. 7.

Plants perennial; stems few to many from a woody eaiidex, woody with a

solid pith, erect, 5-7 dm tall, 3 mmin diameter, branching from the upper nodes,

thinly appressed strigose, with a cinereous undercoat of kinky hairs 0.2-0.4 mm
long; petioles 1-2 cm long, filiform; stipules subulate to fihform, 6-8 mmlong,

connate to the petioles 2-4 mm; leaflets 6-8, the largest 2-2.5 cm long, elliptic-

oblanceolate, the tip acute, mucronate, both surfaces densely strigose; peduncles

2.5-3.5 cm long; racemes 6-10 cm long, the flowers scattered to subverticillate;

bracts subulate, 8-8.5 mmlong, strigose outside; pedicels 7-11 mmlong, with

Figure 6. Structures of Lupinus cacuminus drawn to the means values on the scale

shown. The stipules and leaflet are drawn to half scale. The lettering is: B = banner,
dorsal view; Br = bract; Ca ^ calyx, inside view; F — flower, left side view^; K = keel;

L = leaflet; S —stem; St = stipule; W—wing. (See legend for Fig. 2 for full explanation.)
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hispidulous hairs 0.4 mmlong; calyces sericeous outside, 2-lipped, the lower lip

3-4

8-4

,8-2

mmlong, linear, attached below the lateral sinus lips; banner sparsely pubescent

dorsally near the distal portion, suborbicular, widest below the midpoint, reflexed

5-8.2 mm, annressed 6-7 5^1

midway; wings glabrous, obovate, 13-15 mmlong, 7-7.9 mmwide; keel ciliate

above from the middle toward the acumen, 4-5 mmwide in the middle, the

angle 83^-88^ ovules 6-8 bap

pressed kinky pilose, the hairs to 1 mmlong; seeds 6.4 mmlong, 5.7 mmwide,

tan with faint mottling.

Thus far known only from Coahuila and Cerro Potosi in Nuevo I.eon, where

it was reported as abundant in pine woods, at elevations near 3,000 m. Flow-

ering occurs from June to August.

Mexico, coahuila: Puerto de la Siborio, Arteaga, Marroquin l'^(MEMO). nuevo leon:

Cerro Potosi, Las Canoas, Municipio de Caleana, MucUer 2205( CAS, F, GH, MICH, MO,
TEX). Above Ejido, Beaman 33JJ(F, CH, ENCB, MSC, TEX); Dunn et al 2()247{U\lO);

Dzichnwwsh et al 7770(CAS, C, ENCB, MO, NY, ORE, P, RSA, UC, UMO, US), 1771

(OH, ENCB, MEMO,MEX, MO, MSC, NY, RSA, SEP, UC, UMO, US, WUP).

4. Liipinus kellermanianus C. P. Smith, Sp. Lup. 90. 1938. type: Guatemala,

Volean Agua, 9,000 ft, Kellerman 4746 (US, holotype).— Fig. 8.

Plants perennial, shrubby; woody stems sohd, the branehes sometimes hollow,

3-6 mmin diameter, first year stems only 3 mmin diameter, strigose; petioles

he upper branehes; stipules 8-18 mmlong, the small-

est at tlu^ base of the branehes, the longest above, subulate-attenuate, eonnate

5-10 mm; leaflets 7-9, lanceolate, the tips acute, mucronate, the largest leaflets

2.5-3.5 cm long, 5 mmwide, sparsely kinky-villous above, canescent to kinky-

villous below; peduncles 3 cm long at anthesis, 3-8 em at fmiting; racemes 3-6

em louLT. vertieillate: bracts subulate-attenuate. 8-14 mmlonir, canescent: pedi-

FiGUiiE 7. Structures of Lupinus mucllcri drawn to the mean values on the scale shown,

except the stipules and leaflet which are half scale. The lettering is: B = banner, dorsal

view; Br ~ bract; Ca = calyx, inside view; F = flower, left side view; K = keel; L
leaflet; S = stem; St = stipule; W= wing. (See legend for Fig. 2 for full explanation.)

Figure 8. The vegetative structures for Lupinus nwufanus subsp. montanus var. austro-

volcanicus are shown in the upper portion for comparison with L. kellermanianus. The stip-

ules and leaflet are shown at half the scale. The floral traits are the same as shown for

L. 7nontanus subsp. 7no}da)nis \ar. montanus in Fig. 2. The lower portions shows the struc-

tures of L. hcllcnnanianus drawn to the mean values on the scale shown. The stipules and

leaflet are drawn to half scale. The lettering is: B i^ banner, dorsal view; Br = bract; C
calyx, inside view; F —flower, left side view; K = keel; L = leaflet; S —stem; St = stipule;

W=: wing. (See legend for Fig. 2 for full explanation.)

Fi(;uHE 9. Struetiues of Lupinus valcrioi drawn to the mean values at the scale shown,

except the stipules and leaflet which are half scale. The lettering is: B = banner, dorsal

view; Br —bract; Ca = calyx, inside view; F = flower, left side view; K z=. keel; L
leaflet; S = stem; St = stipule; W—wing. (See legend for Fig. 2 for full explanation.)
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eels 5 mmlong at antliesis, 10-12 mmin fruit, hispidulous; calyces canescciit, the

5 mmlong, strigose within on the distal half, the upper Hp 6.6-.5-8

6.8 mmlong, the notch 1.2-1.4 mmdeep, the lips connate 1.5 mmlaterally, the

3-4

the side of the calyx cup or at the base; banner with a sparse patch of kinky hairs

distally on the dorsal side, densest on the crest, obcordate to suborbicular, 12 nun

5^12

4-4

6-7

Very few collections have been made of this species known only from Volcan

Agua and Zunil The traits of the woody steins and pubescence on the baimt^r

have shown up on several neighboring peaks in plants which are otherwise typi-

cal L. montanus. This suggests introgression and the material named L. mon-

tanus var. ausirovolcanicus is probably of hybrid derivation.

Guatemala, quezaltenango: Suniniit of Volcan Zunil, Steijerviark 34848(F). saca-

TEPEQUKZ: Volcan Agua, 9,000 ft, Kellennan 4746{\]S); Kellerman 15, 1905(US).

5. Lupinus valerioi Standley, Publ. Field Mus. Nat, Hist., Bot. Ser. 18: 545.

1937. TYPE: Costa Rica, San Jose, Cerro de las Vueltas, Standley ir Valeria

43668 (holotype F).— Fig. 9.

Plants perennial, 6-9 dm tall, woody below; stems of current season hollow,

subfistulose, to 5 mmin diameter, with abundant spreading pilose hairs 3-4

mmlong, and with an undercoat of appressed strigose hairs; petioles of mature

leaves, 6-12 cm long, pubescence as on the stems; stipules 2.5-4.5 cm long,

connate to the petioles 1-2.5 cm, pilose, the free portion slender subulate-atten-

uate; leaflets 7-10, slenderly ol)lanceolate, the largest 4-7 cm long, 7-10 mm
wide, glabrous above, subappresscd strigose below; foliage dense from short

intcrnodes causing the lower stipules to be imbricated on the branches, 2-3 cm,

8-10

6-17

subverticillate, the whorls 10-25 nun distant in age; bracts caducous, lance-

attenuate, 15-23 mmlong, 2-3 mmwide in the lower portion of the raceme,

with numerous pilose hairs 2-3 mmlong dorsally; pedicels 3-4 mmlong at

anthesis, spreading pilose, the hairs 1-2 mmlong; calyces densely subappresscd

pilose, the hairs 1-2.5 mmlong, the lower lip 8.5-10.6 mmlong, the tip bi- or

trifid, tlie teeth 0.1-0.3 mmlong, the upper lip 6-8.5 mmlong, bifid, the notch

3.5-5.5 mmdeep, the lips connate laterally 1.8-2.4 mm, the bracteoles 1.5-2.5

mmlong, attached on the calyx cup below the lateral sinuses, with the lower

portion fused to the calyx cup; banner glabrous, suborbicular, somewhat con-

stricted below into a broad claw, 12-14 mmlong, 11-12.5 mmwide, reflexcd

5.5-6.5 mm, appressed 6..5-7 mm, reflexcd/ appressed ratio 0.76-0.83; wings

13.5-16.5 mmlong, 6.5-8 mmwide, the claws 2.8-3.4 mmlong; keels generally

minutely ciliate above on the distal part, 3.5-4.5 mmwide in the middle, the

angle 90°-95°; ovules 5; pods 3-3.5 cm long, 8.5-9.5 nun wide, densely villous,

the hairs 2-3 nun long; seeds 4.5 mmlong, 3 mmwide, dark brown to black.
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The stipules and bracts show derivation from the L. montanus genome,

which apparently was introduced and introgressed with a local taxon which at

the present time appears to have dominated most of the characteristics, with

only the vestige of traits from L. montanus. Tlie flowering and fruiting mate-

rials have been collected from September through January at elevations from

2,700-3,100 m.

Costa Rica, sax jose: Ccrro Chirripo, Evans et al. iiS(MICH). Ceno Frio, Jimenez
2677(CR, F). Cerro Vueltas, Stamlletj & Valcrio 43668{F), 43974{F, US). Cord. Tulamanca,
Wchcr 6257(MICII).
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